Functional roles of endogenous D-serine in pain-induced ultrasonic vocalization.
The N-methyl-D-aspartate receptor (NMDAR) is crucial for pain-related behaviors. D-Serine is synthesized from L-serine by serine racemase (SR) and modulates NMDAR functions by acting as an agonist at the glycine-binding site. We analyzed noxious stimulus-induced ultrasonic vocalization and locomotor activity in the open-field test using SR knockout (SR-KO) mice to examine the role of endogenous D-serine in mammalian behaviors. SR-KO mice emitted less ultrasonic vocalization after noxious stimulation (VAS) than wild-type (WT) mice. The locomotor activity of WT mice decreased with repeated daily exposures to the open field, whereas that of SR-KO mice remained unchanged. VAS was significantly enhanced during arthritis in WT mice, whereas it was not enhanced during arthritis in SR-KO mice. These results indicate that mice lacking the ability to produce D-serine endogenously in the brain differ from normal mice with respect to the chronic pain-induced behavioral changes.